Characterization of purified cytochrome b-c1 complex from Rhodopseudomonas sphaeroides R-26.
A highly purified cytochrome b-c1 complex from Rhodopseudomonas sphaeroides R-26 was isolated by a procedure involving Triton X-100 solubilization, calcium phosphate column chromatography, and ammonium sulfate fractionation. The purified enzyme complex contains, in nanomoles/mg of protein, cytochrome b, 8.3; cytochrome c1, 8.3; iron-sulfur protein, 15; phospholipids, 182; and ubiquinone, 5. Four major polypeptides with apparent molecular weights of 48,000, 30,000, 24,000, and 12,000 were detected in the sodium dodecyl sulfate-polyacrylamide gel electrophoresis. The Mr = 48,000 and 30,000 proteins are cytochromes b and c1, respectively. The enzyme complex catalyzes electron transfer from ubiquinol to cytochrome c with a specific activity of 12.6 mumol of cytochrome c reduced per min/mg of protein at 23 degrees C. This is lower than that of the mitochondrial enzyme, although both systems have similar essential redox components and a similar Km for ubiquinol. The activity is fully sensitive to antimycin A and 5-n-undecyl-6-hydroxy-4, 7-dioxobenzothiazole. The enzyme complex is stable at neutral pH and at lower temperatures, but became less stable when the incubation temperature was raised. At 37 degrees C, the half-life is 15 min. The enzymatic activity was insensitive to treatment with N',N'-dicyclohexylcarbodiimide. No p-chloromercuriphenylsulfonate-alkylable sulfhydryl groups were detected. The major phospholipids associated with the purified enzyme complex are phosphatidylcholine, phosphatidylethanolamine, and phosphatidylglycerol with molar per cent distributions of 25, 21, and 35, respectively. About 60% of the enzymatic activity was abolished upon treatment with phospholipase A2. The phospholipase A2-inactivated activity can be partially restored by the addition of EDTA followed with phospholipids prepared from either the cytochrome b-c1 complex of the same source or a mixture of phosphatidylglycerol and asolectin.(ABSTRACT TRUNCATED AT 250 WORDS)